Gene polymorphisms involved in folate and methionine metabolism and increased risk of sporadic colorectal adenocarcinoma.
This pilot study has compared the polymorphic genotype frequencies of methylenetetrahydrofolate reductase (MTHFR A1298C and C677T), methionine synthase (MTR A2756G), methionine synthase reductase (MTRR A66G), and thymidylate synthase (TS 2R/3R) in 113 patients with sporadic colorectal adenocarcinoma (SCA) and 188 healthy blood donors, used as matched controls. The aim was to assess the role of these genotypes in the increased risk of SCA among the southeastern Brazilian population. Carriers of genotype MTRR 66GG, or the combined variants MTHFR 1298AC + CC plus 677CT + TT, or MTHFR 677CT + TT plus MTR 2756AG + GG, or MTHFR 1298AC + CC plus 677CT + TT plus MTR 2756AG + GG, or yet, MTHFR 1298AC + CC plus 677CT + TT plus MTRR 66AG + GG, respectively, showed an increased risk of the order of 1.99-, 3.26-, 2.22-, 10.92-, and 14.88-fold of developing SCA when compared with carriers of the other studied polymorphic genotypes, whether in isolation or in combination. In addition, individuals with the MTHFR 677CT + TT or the MTR 2756AG + GG genotypes had a 2.12- and a 1.42-fold increased risks of SCA onset before 50 years of age. African-Brazilians with the MTRR 66GG genotype had a 1.98-fold increased risk of SCA while individuals with the MTR 2756AG + GG and the MTHFR 677CT + TT genotypes showed a 2.11- and a 1.62-fold increased risk of undifferentiated and advanced tumors at diagnosis, respectively. Carriers of genotype MTHFR 1298AC + CC or MTHFR 1298AC + CC plus MTRR 66AG + GG had a 1.42- and a 3.07-fold increased risk of rectal tumor, respectively. Additionally, carriers of MTHFR 677CT + TT or MTHFR 677CT + TT plus TS 2R/3R + 3R/3R had a 1.55- and a 5.39-fold increased risk for colon tumor, respectively, in comparison with carriers of the wild genotypes. These data suggest that all polymorphisms coding for folate and methionine-dependent enzymes, particularly when present in combination with other polymorphisms, have consistent roles in the increased risk of SCA among the southeastern population of Brazil.